Study selection and assessment: randomised controlled trials (RCTs) comparing antioxidant supplementation (b carotene; vitamins A, C, and E; and selenium, separately or in combination) with placebo in patients mainly with nongastrointestinal diseases at high risk of gastrointestinal cancer. Methodological quality of individual studies was assessed based on allocation sequence, allocation concealment, blinding, and follow up.
Outcomes: gastrointestinal cancer (oesophageal, gastric, colorectal, pancreatic, or liver) and all cause mortality.
MAIN RESULTS
14 RCTs (n = 170 525, mean age 55 y) met the selection criteria; 7 had high methodological quality. 13 RCTs provided relevant data on the incidence of gastrointestinal cancer. Antioxidants, regardless of type, did not reduce overall gastrointestinal cancer (relative risk reduction [RRR] 4%, 95% CI 24 to 12). This result did not differ for high and low quality trials. In 4 RCTs (3 low quality), selenium reduced gastrointestinal cancer more than placebo (RRR 51%, CI 33 to 64). No other antioxidant or combination reduced gastrointestinal cancer. Meta-analysis of 9 RCTs (2 low quality) using a fixed effects model showed a borderline increase in mortality (relative risk increase [RRI] 5%, CI 1 to 9), whereas meta-analysis using a random effects model did not (RRI 4%, CI 23 to 11). Analysis of the 7 high quality trials using a fixed effects model showed an increase in mortality with antioxidants (RRI 6%, CI 2 to 10), whereas analysis using a random effects model did not (RRI 6%, CI -2 to 15). The most serious and unexpected finding was a higher mortality rate in the antioxidant group than the placebo group. The authors estimate that for every million people taking antioxidant supplements, 9000 premature deaths may have occurred. Possible explanations are that many studies used dosages in excess of current recommended daily intake or that some individuals are inherently more sensitive to antioxidants than others. This finding should be interpreted as preliminary, however, as many of the studies recruited high risk populations. The increased mortality rate therefore may not apply to healthy individuals who take antioxidant supplements as part of a healthy lifestyle.
The results of this review are relevant to public health nurses who work in lifestyle prevention, as well as advanced practice nurses who work in primary care or oncology. Given the increasing numbers of people who take supplements for prevention of disease, the results reinforce the importance of health teaching on the safety and efficacy of unregulated nutritional supplements. In light of these results, it may be prudent to advise high risk patients, such as people who smoke or have high alcohol intakes, of increased risks. However, further studies are needed to determine if the increased mortality rate is, in fact, related to the supplements, which supplements, and at what dosage. Thus, at this time it is difficult to infer harm for all people from supplementation. These findings remind all nurses discussing nutrition with their patients that nutritional supplements should be taken with the same care as regulated, prescribed medications.
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